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Objective:
To compare the oxidative stress induced by IV iron infusion in critically ill patients
and in healthy volunteers.
Design:
Multicenter, interventional study.
Setting:
Two ICUs and one clinical research center.
Subjects:
Anemic critically ill patients treated with IV iron and healthy volunteers.
Interventions:
IV infusion of 100 mg of iron sucrose.
Measurements and Main Results:
Thirty-eight anemic patients (hemoglobin, median [interquartile range] = 8.4 g/dL
[7.7–9.2]) (men, 25 [66%]; aged 68 yr [48–77]; Simplified Acute Physiology Score II,
48.5 [39–59]) and 39 healthy volunteers (men, 18 [46%]; aged 42.1 yr [29–50]) were
included. Blood samples were drawn before (H0) and 2, 6, and 24 hours (H2, H6, and
H24) after a 60-minute iron infusion for the determination of nontransferrin bound
iron, markers of lipid peroxidation—8α-isoprostanes, protein oxidation—advanced
oxidized protein product, and glutathione reduced/oxidized. Iron infusion had no
effect on hemodynamic parameter in patients and volunteers. At baseline, patients
had much higher interleukin-6, C-reactive protein, and hepcidin levels. 8α-
isoprostanes was also higher in patients at baseline (8.5 pmol/L [6.5–12.9] vs 4.6
pmol/L [3.5–5.5]), but the area under the curve above baseline from H0 to H6 was not
different (p = 0.38). Neither was it for advanced oxidized protein product and
nontransferrin bound iron. The area under the curve above baseline from H0 to H6
(glutathione reduced/oxidized) was lower in volunteers (p = 0.009). Eight patients
had a second set of dosages (after the fourth iron infusion), showing higher increase
in 8α-isoprostanes.
Conclusions:
In our observation, IV iron infusion does not induce more nontransferrin bound iron,
lipid, or protein oxidation in patients compared with volunteers, despite higher
inflammation, oxidative stress, and hepcidin levels and lower antioxidant at baseline.
In contrary, iron induces a greater decrease in antioxidant, compatible with higher
oxidative stress in volunteers than in critically ill patients.
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